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ABSTRACT?  Ynic  report  presents  a  description  and  analysis  of  ona  oosaziblad 
Ruasien  type  HHIaM.  Hie©  uhich  vaz  recovered  in  Efonsaa  ITarbor*  Korea  iu 
March  of  19p2  and  later  shipped  to  tbs  Naval  Ordaancs  laboratory  for 
evaluation  and  field  trials 0  Studies  of  this  ordnance  indicate  that  the 
sins  case  end  anchor  arc  aasllg  compact^  -rail  constructed  and  of  eios»ntary 
principle  of  oparation0  The  nine  is  essentially  a  moored,  contact  dovico 
•3hich  is  laid  by  surface  craftc  It  uses  Ears  typo  chsmicol  hornB  for 
detonation  and  a  convantial  Russian  typo  hydrostet  for  safety  beforc/plantiag 
and  for  delayed  armings  *  A  pxvssnot  depth  sotting  (&svic$  is  uesd  to  preset 
nine  depths  o  Tm  sine  carries  a  payload  of  lbsQ  of  TNT  and  is  ovidsntXy 
intondsd  for  usa  against  small  craft* 


c&0 


Uo  sc  NAVAL  ORDNANCE  LABORATORY 
WHITE  OAKi,  MARYLAND 

/ 


i 


/f 


,t-r 


» 


Z&TORB  S eport  2l&? 


§8  April  19% 


lo.  H&VQRD  Report  2l{2?  presents  a  description  of  a  Ruaslen  Nine  T/hich  was 
recovsred  in  Korea  and  for?rardnd~to  tha  Naval  Ordnanca  laboratory  for 
evalustlon0 

2o  Tha  initial  analysis  was  performed  under  Bureau  of  Ordnsmcs  Task 
NOL=R36b=-3H=>2,(T10)=52o  Tha  information  obtained  is  for  trie  use  of 
tha  Bureau  of  Ordnanca  and  associated  eetivitieSo 

3o  The  subject  matter  presented  hsroi n  represents  the  views  of  tha 
Naval  Ordnance  Laboratory*. 
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RUSSIAN  MINS  KiXaMt  DESCRIPTION  OF  CASE0  A2EHOR  AIN)  CGMF0NENT3 


HISTORY 

1,  At  the  rs quest  of  ths  Bureau  of  Ordianoa  tbs  Naval  Ordnsne®  Laboratory 
undertook  the  task  of  making  a  preliminary  analysis  of  s  new  typa  Russian 
mins?  which  was  designated  as  typs  HilcJi  by  CGINAVFEo  Reference  {a)  contains 
a  description  of  the  Russian  RMYaM  Minas  and  Mins  Markings,,  Reference  (b) 
reports  the  recovery  of  three  of  ths  narr  Russian  mines  in  Wonsan  Harbor # 

Korea  in  March  of  1 9$2  by  L?  R„  S0  Ednardsp  USNR  and  GMC  Joseph  S„  Karas  ks*  USNo 

20  Qas  of  the  three  mines  and  an  anchor  was  shipped  to  EOBU  Indlanheadj,  Harylan 
•rfmra  TUT  was  removed  from  mins  ca3Q9  The  assembled  unit  was  later  shipped  to 
the  Naval  Ordnance  Laboratory  for  inspection,, 


INTRODUCTION 

Jo  The  Mine  EEffaM  is  a  small  surface  craft  laid  moored  contact  mine  with 
three  Rex’S  typs  enemies!  horns  for  actuation,,  It  is  designed  for  us© 
against  snail  craft  and  can  bo  planted  in  a  depth  of  water  of  X6£  feet  or 
loss-,  Ths  maximum  depth  of  case  is  approximately  9  feeto  Ths  weights  and 
dimensions  are 'listed  in  Table  I„ 


TABLE  I 

Approximate  ifeights  and  Dimansions  of  Mine  RHYsM 
CASE  (Prolate  Spheroid) 


least  Dx&imetsr  oocccoooooooo 

Maximum  -i.ength  ooooeoooacooo 

Gams  Emp^y  coooooocooooooc 

Explosive  Charge  (TNT)  „  0  o  „  „  „  „  „  „ 
Assembled  Min®  o*ov<,oopcp»o« 

Buoyancy  in  Saa  Watoir  0  „  „  „  0  „  „  „  „ 
Positive  Buoyancy  (loaded)  „  o  o  0  o  0  „ 


©  o 


o  o 


o  o  ©  o  c 
o  o  o  ©  o 
©  o  o  o  © 
o  o  ©  o  o 


o  ©  o  o  o 
o  o  o  o  o 


o  o  o  2  H  iTo 

„  o  o  22»3  in,. 

„  o  o  lbSo 

O  O  O  IbSo 

o  o  o  115^  >  lbs0 

O  O  O  ^ 3 S  IbS 3 

o  o  o  120  lb  So 


ANCHOR  (Cylinder  Closed  at  one  end) 


Diameter  „  0  .  0  „ 

Height  o  o  o  o  o 
Truck  height  „  «  „ 
Total  height  „  „  o 
Wheel  Diameter  (h) 

CagO  O  O  O  O  O  0  o 


0  o  o 
0  0  o 


21  in„ 
3.6  In  a 
2*  in 
20  in„ 
!*„  7;?  in,, 
20  in„ 


SECRET 


/ 

/  _ 

kssss 

HAVDRD  Report  2lj2? 


^hs5^i  0  4  0  0  0  0  0  OOOOOOOO 

Kaai&ua  Haight  (AsesEblod  Kies  end  Anchor 


oooooooo 

oooooooo 


O  O  o 


Ssseiring  sabls  length  o  o  o  o 
Anch or  Assembly  weight  in  si?  . 
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o  222  ❖  5  2.ba0 
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Ths  rains  is  equipped  with  a  hydrostatic  da  vies  with  a  soluble  plug  which 
prevents  closure  of  the  dstonator  circuit  on  board  shipo  Tha  hydrestat 
bsttssy  contacts  are  short~circuitBd  until  the  soluble  plug  has  dissolved  and 
hydrostatic  pressure  operates  to  disconnect  ths  storting  strip  and  earns ot 
tbs  horn  batteries  to  the  d©t-onato?0  No  booster  or  detonator  ©stonds?  ic 
used  in  this  mine0  The  boosts?  and  detonator  are  an  integral  part  which  is 
held  in  the  booster' cavity  with  a  steal  clempo 


Operation  During  Planting 

So  The  following  discussion  is  obtained  from  information  given  in  references 
(&),  (b),  (c),  and  (d)  and  from  inspection  of  the  mine  and  components 0  That 
mine  is  installed  on  board  ship  in  runway  tracks  or  on  deck  fully  assembled 
as  shown  on  Figure  X  sad  laid  from  the  store?  Either  &  manually  operated 
lanyard  or  &  shearing  pin  allows  the  mine  anchor  plummet  to  fall  fraaly  from 
ih3  racko  The  mine  and  anchor  float  in  water  until  tha  pltsamet  daisy  cord 
unresls  fTcss  ths  plissiet  delay  mechanism  and  the  plummet  operates  a  rale  as© 
mechanism  which  allows  tha  mine  end  anchor  to  separate o  Tha  mooring  cable 
drum  does  not  turn  until  ths  anchor  and  csss  have  parted  sufficiently  to  put 
a  strain  oa  tha  druaj  at  this  time  the  plummet  is  almost  fully  unwound* 

Thar©  is  a  holdoff  msebsaisa  on  the  mooring  drcea  abaft  o  This  mechanism  is 
sat  at  three  turns;  therefor© a  when  the  drum  has  turned  thres  revolutions 
tho  pawl  is  free  to  lock  tho^drum  except  for  ths  strain  on  the  pawl  by  th§ 
plummet  cord0  The  plummet  'baa  fully  unwound  by  tills 1  tima5  i0o0  before  the 
hold=>off  mechanisaa  has  reset* 


60  Tbs  plummet  and  anchor  sink  down  until  the  plsasmat  touches  ths  ground 
and  th©  pawl  locks  the  dnsa  pulling  the  mins  under  ths  surface  a  di. at eras 
approximately  equal  to  the  length  of  the  plummet  cordo  When  the  mooring 
drum  is  locked^  two  helical  springs  attached  to  a  mooring  cable  ©ye  and 
bottom  of  anchor  case  absorb  the  shock*  Attached  to  ths  bottom  of  tha 
anchor  is  a  spade  with  two  triangular  points  which  enter  the  bottom  to 
prevent  walking  of  ths  mins  and  anchor*  This  spade  is  shown  on  Figure  60 

?o  Th©  mine  area  when  the  solubl©  washer  in  the  hydrostat  dissolves  and 
the  hydrostat  is  two  or  more  feet  below  the  water  surface* 

80  The  case  contains  a  blank  plug  and  this  may  be  used  by  ths  Soviets  to 
install  a  sterilizer  or  flooding  device  in  the  mins  eases 
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9o  Flguro  2  is  a  top  view  of  the  HMTcSJ  cac©  which  is  a  prolate  cnasrolst 
of  mild  steel  0o3L  ia,  thick  ia  te»  tfcildad  sections,  Ckts  £l£ag33  7  inofaso 
in  disaster  with  a  6  inch  disaster  thrssfed  opening  ia  waldad  in  the  top 
center  portion  of  the  cass,  This  houses  the  bydroatat, 

XOo  Shrso  fisugsOg  3oS  incbss  disaster  with  lo0  inches  disaster  thrsa&sa 
holsters  squally  spaced  on  a  circle  8  inches  froa  tfea  top  caator=>XiE5, 

Sic  chemical  horns  ars  mounted  in  these  openings, 

113  Oas  flange ^  %$  inches  diameter  with  1,5  inches  disaster  threaded  hole,, 
is  located  1105  inches  from  top  eontar  point  of  case,  This  contained  a 
blank  plug. 


12o  Two  U-shapsd  lifting  eyas  of  <£  inch  bsr  stock  are  wolfed  to  tm  caeo 

^E55®8*  fp2r?u?nd  22  1x101108  frca  top  of  oaG9°  anchor  securing  lugs 
ars  oJ?5  inches  thiotf,  One  is  welded  to  a  cass  2  inches  bolow  tbs 

horizontal  canter-lin®  of  the  case,  and  the  second  is  raided  to  the  cate 
Fi^ureT8  fr<X“  thS  ho?isontal  cantar-lins  of  the  case,  This  is  shown  on 


13o  Tbs  mooring  psd  oyo  is  of  steal  l0$»  s  2"  X  0„75"  with  a  o,8?5" 
hols  and  is  raided  to  the  bottom  of  the  csos  as  shown  on  Figure  30 
shackle  and  swivel  of  0,375"  stool  connects  the  mooring  sable  to  the 


disaster 
A  mooring 
cassp 


JJjL  f  folt  jaskat,  which  is  not  shown,  is  glued  to  the  lower  poriphary  of 
case  oo  provide  a  seal  batnsan  the  casa  and  ths  anchor  during  planting 

r?L™9'.l0rti05  f  b003^®^  *all  and  charge  cceapartesnt  is  shown  on 
.figures  ua  3S  and  80  Figure  3  shows  the  location  of  tha  charge  filler  hoi© 
which  is  5  inches  from  the  bottoa  part  of  the  css©0 


Anchoz3 


16c,  The  operation  of  ths  anchor  is  very  similar  to  Uo  S0  Mine  Uk  6  with 
plummet  depth  sattingfevics  and  gear  whosl  release  mechanism,  The  anchor 
itself  consists  of  a  21  inch  di&moter  steel  drum  raided  to  a  steel  ii~T5hoe3 
truck  as  shown  on  Figure  5,  Figure  6  shows  the  assembled  mooring  drum, 
cable  outlet*,  dashpot,  plummst,  plummet  cord  and  hold-off  mechanism. 


17o  The  plummet  is  a  poor  shaped  object  of  steel  with  a  recess 
a  steel  rope,  Evidently  a  predetermined  amount  of  plummet  wire 
the  recess  on  the  plummet.  The  plummet  or  spool  lays  in  e  tray 
in  place  by  a  small  copper  wire. 


for  holding 
is  rated  in 
and  is  kept 
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2,8 o  This  spool  falls  out  as  soon  as' mine,  and  anchor  Is  Xauaehsdo  Haiss^arp 
tha  gira  and  anchor  do  net  separata  until  ths  Esohahical  dashpot  raleaoss 
a  tuo  foot  leagth  of  wir©  which  is  attached  to  an  eya.  oa  %sp  of  the  plissiafc 
and  ^uad  oa  a  shaft  in  the  daghpoto  Tbs  dash-pot  abaft  is  keyed  to  a  clock 
gear  as  shown  on  Figure  7  which  turns  against  a  rccker  arm  brake*  Aa  tha 
plummet  falls  it  turns  the  shaft  on  the  dashpot  and  unwinds  the  short  wirs- 
ro?p«o  Mien  this  rope  unwinds  completely  tha  plummet  falls  freely  for  about 
thra3  feat  end  operates  a  release  machanisa  which  allows  tho  mine  and  anchor 
to  separata©  •  -  * 

19o  Tha  Eoorlng  cable  drum  does  not  turn,  until  tha  anchor  and  casa  hav<§ 
parted  sufficiently  to  put  a  strain  on  tha  drum;  by  this  times  the  plwasasi. 
is  almost  fully  unwound©  Thera  is  a  hold=off  mechanism  on  tha  mooring 
drum  shaft*  This  mechanism  is  set  at  three  turns,  thorefora,  when  ths 
drum  has  turned  three  revolutions  ths  pawl  is  free  to  lock  the  drum  except 
for  the  strain  on  the  pawl  by. tha  plummet  cord*  Tha  plummet  has  fully 
unwound  by  this  timaj  i0Qo  before  hol&=off  mechanic  has  reseto  Th3  plumaat 
and  anchor  sink  down  until  the  pli~amet  touches  the  ground  and  the  pawl  locks 
the  drum,  pulling  the  mine  under  ubo  surface  the  distance  of  the  length  of 
the  plunanet  cord©  Musn  the  mooring  drum  is  locked,  two  heavy  springs 
attached  to  a  mooring  cable  sya  and  bottom  of  anchor  caa©,  absorb  the  shock© 
Attached  to  bottom  of  anchor  is  a  spade  with  two  triangular  points'  which 
enter  tha  bottom  to  prevent  walking  of  mine  and  anchor© 


Hydrostat 

2Q0  The  hydro at at  is  shown  on  Figaro  2  and  contains  a  space  for  a  soluble 
plug  and  holes  through  external  housing  for  water  entsy  to  ths  top  of  the 
rubber  diaphragm©  There  are  four  terminals  on  tha  hydrostat  which  are 
colored  red,  white,  blue,  and  green©  After  the  soluble  plug  has  dissolved, 
hydrostatic  rrossure  operates  to  disconnect  the  rad  and  whits  tssmir.tlo  .nd 
to  connect  the  red  and  blus,  and  white  and  green  terminals,,  The  leads  from 
firing  horns  are  connected  to  tho  red  and  whit©  terminals  which  shorty-circuit 
batteries  in  caso  of  accidental  breakage  of  electrolytes  bofons  planting©  The 
detonator  leads  ara  connected  to  tho  blue  and  green  terminals© 

21©  The  firing  device  employed  by  the  min©  consists  of  three  chemical  horns© 
Each  horn  is  an  ordinary  Hero  type  horn  consisting  essentially  of  a  carbon 
anode,  a  zinc  cathode,  and  a  sulfuric  acid  and  potassium  dichromata  electrolyte, 
imparting  about  109  volts  when  actuated©  The  battery  is  activated  whoa  the 
vial  containing  the  electrolyte  is  fractured  within  the  lead  horn©  The  horns 
which  fit  the  MKB  glands  also  fit  the  RMXhH  glands  but  the  lead  part  of  the 
horn  U3ed  in  connection  with  ths  ?rKB  is  thicker  as  th8  MKB  is  designed  for 
uee  against  larger  ships© 


h' 

SECRET 


5ECEE5? 

KAfORB  2li2T 


Mo  Us  dstocrter  is  of  standard  Soviet  dasign.  and  ia  cn  intsgr si  part 
sf  fka  tco3&air  v&iieh  is  cruClor  tina  fcisat  us©d  in  tha  HKBo  Ths  boosts? 
is  I.f.£  Inches  long  and  lc2$  inches  in  diaaotoPo  Too  overall  length  trith 
p&ai  tie  •sots?  is  802?  inohev. 


su^iJir 


Th-r  Russian  Mins  RMfaM  is  srVil£  ccsipsctj  rsll  constructs dP  and  oispl 
in  opar-i  ties*  Standard  min.;-  designs  of  Osman  and  Sovist  origin  ar®  uesio 
Tbs  -line  ic  aGscntially  a  m?ored9  «,c;V;aet  davica  which  is  laid  by  surface 
craft „  Tt  usee  Hers  typo  chejaicel  ho..ni3  for  dsionation  and  a  convontia! 
Hus,  .-an  typ©  iydroclat  for  ciifoty  'nfare  planting  and  fer  delays d  arming - 
A  p:.vjim<i  dapit  sotting  ami'- a  is  i  to  press;  slno  depths*  Thr  miss? 
cor  •  •  5  * 

aga  .•  s  t  cacli  craft* 


?  pay-lead  of  ill),  lbs-  of  T\i  aid  is  evidently  intended  for  uco 
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FIG  3  RUSSIAN  MINE  CASE  RMYaM  BOTTOM  VIEW 


Cable  Eye 


PIG  6  RUSSIAN  MINE  RMYaM  ANCHOR  SIDE  VIEW 
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PIG  7  RUSSIAN  MINE  RMYaM  PLUMMET  RELEASE  MECHANISM 


SrCflET 

HhVoED  REPORT  1427 


fiubbtr-  Ditphni* 


ASS 


